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ABSTRACT 
The hydrographic conditions prevailing in an estuarine system along the southwest coast 
of India are described. The nature of destruction of timber in these backwater·s has been 
examined in detail which revealed the existence of 8 species of shipworms, 2 species each of 
Jlholads and isopods. The shipworms arc represented by Dicyathifer mmmi, Lyrodus 
pedicellatus, Teredo furcifera, Teredo clappi, Nausitora dunlopei, Bankia carinata, Bankia 
campanellata; the J>holads by Martesia striata and Martesia (Particoma) nairi; and the isopods 
by Sphaeroma terehrans and Sphaeroma annamlalei. The incidence and relative abundance 
of these pests arc discussed in relation to the salinity profile of the estuary. 
INTRODUCTION 
The backwaters of Kerala, an important 
water resource sprawling the entire coastal 
length can play a crucial role in the socio-
economic development of the state especially 
in the light of potentials for the development 
of aquaculture, navigation, commercial fisher-
ies, aquatic recreation, tourism etc. (Fig .I). This 
backwater system lies between Lat.l2° 02' and 
l2°15'N and Long. 75° 07' and 75°15' E. 
(Fig.2). The estuary is pem1anently connected 
with the sea. 
Large quantities of timber are used in 
different types of waterfront structures such as 
jetties, piles, sluice gates etc., and for cmmtty 
log-rafts such as canoes, catamarans, coastal 
and off shore fishing vessels. Furthermore, there 
are mangrove forests fringing the backwaters 
and tl1ese are composed of salt tolerant trees 
whose bases are submerged in the water. 
These wooden structures are tltreatened by 
decay through the action of bacteria, fungi and 
marine boring organisms. The borers are chiefly 
active below the low water level and microbial 
decay is above tlus level. Both cause damage 
in the intertidal zone. Borers belong to two 
groups, the Mollusca and the Crustacea, the 
fom1er represented by at least 8 species of 
pholads, 40 species of shipwonns and the latter 
by 15 species of isopods in the Indian waters. 
These are engaged in a relentless destruction 
of valuable timber thereby reducing its service 
life causing huge financial loss (Nair, 1988). 
Our information regarding the species that 
occur, their period of settlement and attack on 
timber and general biology in t11e dynanuc 
estuarine and backwater systems of Kerala is 
still fragmentary. This paucity of infonnation 
prompted an enquiry into the general ecology 
of these organisms along t11e southwest coast 
of India. Tlus paper represents the first of a 
series of papers on the subject from this area. 
MATERIAL AND METHODS 
Intensive collections were carried out on 
wood-boring orgmusms from the backwater 
system during tl1e premonsoon period. Tlie 
availability of infested wooden san1ples and t11e 
area of the system from the bar mout11 to the 
upper reaches were taken into consideration in 
selecting sampling sites. Twelve sites were 
chosen for the present study in tlus backwater. 
The infested samples of wood were first 
preserved in neutral 5% buffered fonnalin, 
packed in polythene bags and at the laboratory 
a fixed volume (1000 .c.c. of wood measured 
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Fig. 1 : Map of Kerala showing the backwaters and estuaries. 
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by displacement volume of water) of the sample 
was cleaned of surface fouling and the type of 
timber was checked. All the samples were 
examined for the relative abundance of different 
species of borers. Then, the samples were 
dissected to remove the shipwonns, pholads, 
sphaeromatids and Iinmorids and sorted out. 
Before dissection, the total number of boreholes 
in the measured sample was noted. The 
important hydrographical parameters of the 
ambient water were recorded during the period 
of observation using standard methods (Martin, 
1968) 
RESULTS AND DISCUSSION 
Results of the survey covering the 12 
sampling sites along the backwater stretching 
from Nileswaram upto Elimala covering a 
distance of about 20 km are presented in Fig.3. 
The values of all the enviromnental parameters 
recorded at each study site are given in Table 
I & Fig.3. The important features relating to 
both hydrographic conditions and the faunal 
composition of the wood- boring community 
at each study site of the backwater to be 
sunm1arised as follows : 
Temperature : 
Variations in the atmospheric temperature 
remained within the range 30-33°C. The 
temperature minima were noted at stns. 8 and 
10 and the maximum at stn. 2. The surface 
water temperature fluctuation had a range of 
3.75°C. The lowest reading (30.25°C) was 
recorded at stn. 9 and the highest (34°C) at 
stns. 1,2 and 4. The differences noted in the 
reading of sediment temper(}lure were more or 
less similar to those of water temperature. The 
values varied between 30.5°C-34°C. At stns. 
1,2,7 and 11 the temperature of both water and 
sediment remained the same. 
pH: 
A difference of 0.74 was noted between 
the minimum and maximum values of pH during 
the present observation. The lowest pH of 6.96 
was noted at stn. 9 towards the bar mouth and 
the highest of 7. 7 at stn. 12 at the middle region 
of the estuary. On an average the pH of water 
remained on the alkaline side. 
Salinity : 
Fairly high values of salinity were noticed 
throughout the backwater at the time of 
observation. Salinity fluctuated between the two 
extremes of 31.29 and 34.43o/oo. Salinity showed 
a decreasing trend ·from the bar mouth at 
Nileswaram to the other end of the backwater 
at Elimala region. Dividing the backwater into 
three regions, namely, the bar mouth region 
covering stns. 7-10, the middle region including 
stns. 5,6, 11 and 12 and the riverine zone 
involving stns. 1-4, it was found that the average 
salinity of the bar mouth region (33.65%o) 
remained slightly higher than that of the riverine 
zone (31.45%o). In the middle region the average 
salinity \Vas 32.71 %o. 
Dissolved OA)'gen : 
The dissolved O;\.)'gen content varied from 
5.83 ml/1 to 8.75 nll/1 in the backwater. The 
minimum values were obtained at stns. 7 and 
9 and tl1e maximum at stn. 12. In the majority 
of the stations, relatively high values were 
recorded for tlus parameter. Regionally, maxi-
mum concentration of dissolved O;\.)'gen was 
noticed at t11e riverine zone stns. 1-4, av.7.29 
mill). At tl1e bar mouth and middle regions, 
the average values were 6.02 and 6.97 mill 
respectively. Practically, tlus backwater was 
quite free from pollution at t11e time of 
observation. 
)Vood boring organisms : 
The total density of wood boring organisms 
of the Nileswaram backwater was shared more 
or less equally by the molluscan (50.08%) and 
the cmstacean (49.92%) borers. Of the mollus-
can group, the shipworms constituted as much 
as 32.76% and the pholads 17.32% of the total 
density. Compared to other backwater systems 
surveyed, maximum species of shipworms were 
Table I: Distribution ofwood boring organigms in the Nileswaram backwater during premonsoon period. (No. of organisms/1000 c.c. of wood) .. 
Percentage occurrence given in parenthesis. 
----·-
Wood boring 1 2 3 4 5 6 7 8 9 10 11 12 Total 
organisms ttl ...... 
0 
SHIPWORMS 0 
t:':l 
D.manni - - 4 10 - 26 - 7 - 3 - - 50 >-l t:':l 
(23.53) (9.71) (14.69) (9.59) (6.82) (4.07) ;;o ...... 
0 
L.pedicellatus 19 322 13 93 35 87 55 51 52 23 37 170 957 ;;o ;.:. 
(100) (100) (76.47) (90.29) (53.85) (49.15) (87.30) (69.85) (60.47) (52.27) (49.33) (92.39) (77.93) ::l 
Tfurcifera 12 34 8 15 28 18 ·19 12 146 0 - - - - z 
(18.46) (19.21) (12.70) (20.55) (32.56) ( 40.91) (25.33) (6.52) (11.89) 0 
'"Tj 
T. clappi 
- - - -
18 26 - - - - 15 - 59 0 
(27.69) (14.69) (20.00) (4.80) t:':l l' 
N. dunlopei - - - - - 4 - - - - - - 4 ~ l' (2.26) (0.33) 0 
IZl 
B. carinata 4 4 
-
8 t:':l 
- - - - - - - - - ~ (4.65) (5.33) (0.33) ;.:. 
4 
>-l 
B. campanellata 
- - - - - - - -
2 
- -
2 t:':l ;;o (2.33) (1.09) (0.33). ;; 
TOTAL 19 322 17 103 65 177 63 73 86 44 75 184 1228 l' IZl 
(5.32) (60.19) (1.57) 24.12) (42.48) (71.37) (48.09) (100.00) (65.65) (22.34) (56.14) (64.11) (32.76) z 
ttl 
PHOLADS ;.:. 0 
M. striata 6 13 41 28 17 105 ~ 
- - - - - - - :E (31.56) (19.70) (57.75) ( 41.18) (28.33) (16.18) ;.:. 
>-l 
M artesia (P.) 58 75 13 53 68 30 40 - 45 55 54 43 544 tTl ;;o 
nairi (100) (100) (68.42) (80.30) (100) (42.25) (58.82) .. (100) (100) (100) (71.67) (83.82) IZl 
0 
TOTAL 58 75 . 19 66 68 71 68 - 45 65 54 60 619 '"Tj 
(16.25) (14.02) (1. 76) (15.46) (44.44) (28.63) (51.91) (34.35) (32.99) (41.86) (20.91) (17.32) ~ t:':l 
;;o 
SPHAEROMA TIDS ;.:. l' 
S. terebrans 205 616 153 979 
;.:. 
- - - - - - - -
-
(73.21) (59.00) (61.24) (52.32) 
S. annandalei 75 138 428 100 20 
- - - -
88 
-
43 892 
(26.79) (41.00) (38.76) (47.68) 
TOTAL 200 130 1044 258 20 
- - -
,.. 89 
-
43 1871 
(70.43) 25.79) (96.67) (60.42) (13.07) (44.57) (14.98) (49.92) 
-.l 
<.;; 
GRANDTOTAL 357 535 1080 427 153 248 131 73 131 197 129 287 3748 
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Fig. 3 A. Hydrographic conditions and B. distribution of the wood borers, in Nileswaram 
baclovaters. 
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recorded from tllis backwater namely, Di-
cyathifer manni (Wright) Lyrodus pedicellatus 
(Quatrefages), Teredo ji1rci[era Martens, Teredo 
clappi (Bartsch), Nausitora dun!opei Wright, 
Bankia carinata (Gray), and Bankia campan-
el/ata (Moll and Roch). The pholad group was 
represented by 2 species, lvfartesia striata 
(Linnaeus) and }.!artesia (Particoma) nairi 
(Turner & Santhakumaran). The sphaeromatids 
obtained from tllis backwater were Sphaeroma 
annandalei (Stebbing) and Sphaeroma tere-
brans (Bate). 
The ma-ximum activity ofboring orgmlisms, 
represented as percentage composition on 
numerical abundance was noticed at the first 
four stations in the riverine zone of the estuary. 
The lligh density of borers in tllis region was 
contributed mainly by the sphaeromatids. In 
the rest of the regions, the trend in distribution 
and relative abundance of the different groups 
and species was different. Taking into consid-
eration the sllipworms, maximum percentage 
abundance was noted at stn. 8"(100%) and 
nlinihmm at stn. 3 (1.57%). High levels of 
infestation were noticed at most of the study 
sites. Regionally, the incidence of shipwonns 
in the bar mouth and nliddle regions was more 
or less uniform with average values of 59.02 
% in both the regions, whereas in the riverine 
zone their incidence was h!ss, the average value 
being 22.80%. 
Only moderate levels of occurrence were 
noticed for total pholads in the different stations 
of the backwater. The maximum incidence of 
pholads was noted at stn. 7 where it fonned 
51.91% of t11e total boring fauna of the region. 
Like sllipworn1s, pholads also recorded mitli-
mum incidence (1.76%) at stn. 3 in the riverine 
zone. Whereas the sllipwonns and pholads were 
found concentrated mainly towards the bar 
mouth and middle regions of the estuary, 
sphaeromatids occurred in great numbers at stn. 
1-4 of the riverine zone with an average 
percentage abundance of 65.33. They were 
indonlitable with a share of 96.67% at stn. 3 
where shipwonns and pholads appeared spar-
ingly. The lowest occurrence of sphaeromatids 
was noted at stn. 5 (13.07%) in the nliddle 
region of the backwater. 
The distribution and relative abundance of 
all the recorded species of borers varied 
markedly along the 12 representative stations 
as well as in the different regions of the 
backwater. The species L. pedicel/atus donli-
nated the shlpworn1 group with a total incidence 
of 77.93 % in the system .. The other species 
such as T .filrcifera, T c/appi, D. manni, B.-
carinata, B. campanellata and N. dunlopei 
shared the rest of the sllipworm population with 
respective values of incidence 11.89, 4.80, 4.07, 
0.65, 0.33 and 0.33 % in the entire backwater 
system. 
Invariably in all the representative stations, 
L. pedice/latus outnumbered the other species 
with peak incidence at stns. 1-4 in the riverine 
zone (av.91.69%), stn. 7 (87.30%) in the bar 
mouth region and stn. 12 (92.39%) in the middle 
region of the backwater. T jilrcifera, on the 
other hand, was completely absent from the 
riverine zone of the backwater. It recorded 
maximum value (40.91%) at stn. 10 in the bar 
mouth region and millimum (6.52%) at stn. 12 
in the middle region of the estuary. Tclappi 
was collected only from 3 stns. in the middle 
region, ·where it recorded llighest (27.69%) and 
lowest (14.69%) values of incidence at the 
adjacent stns. 5 and 6 respectively. The species 
D.' manni was more prevalent at the riverine 
zone than at the bar mouth and middle regions. 
The peak incidence for tllis species was noted 
at stn. 3 (23.53%) and lowest at stn. 10 (6.32%). 
The other sllipworm species B. carinata, B. 
campane/lata and N dunlopei were only poorly 
represented in the system and the incidence 
values at stations where their presence was 
noted remained lmver than 6%. 
A!artesia (Particoma) nairi the new species 
reported by Turner and Santhakumaran fom1ed 
the mqjor portion of the pholad population 
recording a total incidence of 83.82% in the 
whole backwater. Peak occurrence of this 
species was noted in most of the stations. But 
the average percentage of dominance in the 
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riverine zone (87.18) was slightly higher than 
that of the middle (78.48) and bar mouth (64.71) 
regions. The lowest prevalence was noted at 
stn. 6. 111. striata constituted only 16.18% of 
the total pholad population in tl1e system. Tlus 
species was obtained only from 5 out of 12 
study sites in the backwater. The maximum 
(57.75%) and minimum (19.70%) values of 
incidence were noted at stns. 6 and 4 
respectively. 
The total density of sphaeromatids in tl1e 
backwater was shared by the two species S. 
terebrans (52.32%) and S. annandalei (47.68). 
The fom1er species was found confined to stns. 
1,3 and 4 in tl1e riverine zone of the backwater 
where it outnumbered tl1e other species and 
recorded peak incidence of 73.21% at stn. 1. 
The species S. annandalei was encountered at 
seven representative study sites in the backwa-
ter. The percentage abundance of this species 
was ratl1er moderate at stns. 1,3 and 4 where 
it occurred along with S terebrans. Maximum 
incidence for tlus species was noted at stn. 2 
of the riverine zone, 5 and 12 in the middle 
region and stn. 10 at the bar mouth region. 
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